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Modeling Micro-fluidic Capillary Pressure in Micro-structures
by Surface Evolver Software

H. Saffari, A. M. Gheitaghy ", and A. Rahimi®
! Assoc. Prof., Mech. Eng., Iran University of Science & Technology, Tehran, Iran.
2 PhD Student, Mech. Eng., Iran University of Science & Technology, Tehran, Iran.
% BSc Student, Mech. Eng., Iran University of Science & Technology, Tehran, Iran.

Abstract

The topology, geometry, and contact angle of micro-structures play crucial roles in determining their
capillarity performance. In this work, the capillary pressure of a liquid in micro-structure topologies, viz.,
sphere, circular, and square pillars is investigated numerically. In order to estimate the capillary pressure as
the change in interfacial energy per unit volume, the shape of liquid interface in the micro-structures is
determined using a surface-energy minimization algorithm by coding in a software. Capillary pressures of
micro-spheres in different contact angles are verified in comparison with the other results. Capillary
pressures were presented versus non-dimensional geometrical parameters characterizing the micro-structures
and the contact angle between the liquid and solid. Based on these performance parameters, packed spheres
on a surface are identified to be the most efficient micro-structure geometry for capillarity. Also square
pillars are shown to have a higher capillary pressure compared with hexagonal arrays of circular pillars with
the same solid fraction and pitch. The results for the micro-fluidic capillary pressure in micro-structures can
be used in different sciences such as agriculture, textile and polymer, petroleum, and heat transfer.

Keywords: Capillary Pressure; Micro-structure; Numerical Simulation; Free Surface; Surface Evolver
Software.
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